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(54) Glare preventive rear view mirror 

(57) A rear view mirror assembly 
comprising a liquid crystal cell of 
guest-host type which consists of a 
layer of dichroic dyestaff added nematic 
liquid crystal (3) and a pair of 
transparent plates (1,2) sandwiching 
the liquid crystal therebetween. A 
transparent electrode (1a,2a) is formed 
on the inside surface of each plate by 
means of conductive coating. A quarter 
wave phase difference filter (5) is 
mounted on the backside of one of the 
plates. Aflat mirror (6) is mounted on 
the backside of the quarter wave phase 
difference fitter. A photo-sensitive 
means (9) receives light passing 
through the liquid crystal cell and an 
optical polarization filter (8) in turn and 
produces a photo-detector signal (I). A 
control circuit (10) controls voltage (0) 
applied to the electrodes of liquid 
crystal cell so that the magnitude of 
photo-detector signal may become 
equal to a predetermined level. The 
predetermined level is selectively 
changeable by the control circuit (10) in 
accordance with the magnitude of 
detector signal (c) produced by another 
photo-sensitive means (1 1 ) for 
detecting circumjacent light. 
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SPECIFICATION 



Glare preventive rear view mirror 

Background of the invention 

''U'^ to a rear view mirror assembly, and more particularly to a glare preven- 

tive ^Zror assembly having a liquid crystal cel. of guest-host type in wh.ch the optical trans- 
mittance changes in accordance with voltage applied to the liquid crystal cell. 
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( \ £^^JZ£**«* a lipoid crysta. cel. of guest-host type has recently been intro- 
duced for the automotive use The mirror assembly has a flat mirror plate attached to one side of the 
Hquid c^tafcell or positioned behind the cell. The transmittance of the cell vanes w,th the change of 

15 "V^tum^ns on the mirror, however, depends on conditions surrounding the automo 
tive veMde that is the amount of light varies with the position of the following veh-cle or the type and 
kind of head amps of the following vehicle. Accordingly the transmittance of the hqu.d crystal ceH must 
be adjusted Sever the amount of light impinging on the mirror changes. Further the transmittance of 

20 the cell unavoklably undergoes changes because of dimensional deviation caused dunng manufacture 2 0 
process! The influence of the ambient temperature or deterioration from aging. These conditions render it 
difficult to get enough glare preventive effect from the mirror. 

25 'T^Zl^^^ the invention to provide a glare preventive rear view mirror assembly 25 
J^TwimnSno. of the liquid crysta. cel. can automatically be contro.led so as to become equal 

M U invention to provide a glare preventive 

reflection can be secured under the circumstances permitting dimensional deformation, influence of the 
™ ambient temperature or deterioration from aging. . 

AccordinT?o the invention, a liquid crystal cell of guest-host type comprises a layer of d.chno.c dyes- 
taf) added nematic Tquid crystal and a pair of transparent plates. The layer of liquid crystal is sandwiched 
betwee the Xes Conductive coating is applied to the inside surface of each plate and thereby dee- 
^SfamedTquarter wave phase difference filter and a flat mirror plates are respectively pos, .oned 
35 behind the ceno7mounted on the backside of the cell. A photo-sensitive means receives light passing , at 35 
LasUhrough he liquid crystal cell and an optical polarization filter in turn and thereby produces a , photo- 
receptor Signal in accordance with the amount of received light. The phto-receptor s.gnal is given to a 
controrcircuit which controls voltage app.ied to the electrodes of the ce.l so that the magn.tude of photo- 
rpcentor sianal may correspond with the predetermined level. 

Another photo sensitive means mounted, for example on the projecting rod for securing the mirror 40 
assembly detects circumjacent light other than that from headlamps of the following veh.cle and pro- 
duced V p hot-7etelr s gnal in accordance with the amount of received light The detector s.gnahs 
given to the control circui? which changes the predetermined level .est it should deviate far from the 
amount of circumjacent light other than that from headlamps of the fo l owing veh.cle 

According to the inventfon, the transmittance of the liquid crystal cell is automatically controlled irre- 45 
sptctive of the amount of light impinging on the mirror. In consequence the glare preventive mirror of 
Z f inventor ]l Effective against changes because of dimensional deviation caused during manufactunng 
nmrpqs ambient temperature or deterioration from aging. 
P These' and ot^e obfects and many of the attendant advantages of this invention will readily be appre- 
50 ciafed as the sa me becomes better understood by reference to the following detailed description when 50 
considered in connection with the accompanying drawings. 

Description of the drawings 

RgZ 2 is a partly semi diagrammatical transverse view according to the first embodiment showing 
"£&7SS&£22»«> snowing an etectro-optice, characertstic o, the liguid crystal cell 

of the invention; 0 . 60 

60 Figure 4 is a view similar to FIG.2 according to a second embodiment, and wi 
Figure 5 is a view similar to FIG.2 according to a third embodiment. 

Description of the preferred embodiments and 
FIGS 1,3 illustrate a first embodiment of the invention. Referring now to HGS.1 and 2. numerals l^and ^ 
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matic liquid crystal 3 to which dichroic dyestaff is added is sandwiched between the plates 1 and 2. 
Transparent conductive coating is applied over the inside surfaces of the plates 1 and 2 by means of 
metallizing or sputtering and thereby electrodes 1a and 2a are formed. Thus a liquid crystal cell 4 of 
guest-host type consists of a layer of nematic liquid crystal 3, a pair of plates 1 and 2 and electrodes 1a 
5 and 2a. A quarter wave phase difference filter 5 is mounted on the outside surface of the plate 2. The 5 
filter 5 may be positioned behind the plate 2. A flat mirror 6 is mounted on the backside of the filter 5. 
Thus the mirror assembly 7 consists of the liquid crystal cell 4, the quarter wave phase difference filter 5 
and the flat mirror 6. The flat mirror 6 and the quarter wave phase difference filter 5 are adapted to be 
smaller than the plates 1 and 2 in horizontal length as shown in FIG.1. 
10 An optical polarization filter 8 is mounted on the right end of outside surface of the plate 2. The mirror 10 
assembly 7 thus constructed is secured on the upper portion of front window of the automotive vehicle. 

A phto-sensitive means 9 such as a photo-transistor is mounted on the backside of the filter 8. The 
photo-sensitive means 9 receives part of light impinging on the mirror assembly and produces a photo- 
receptor signal the magnitude of which corresponds with an amount of received light. The signal pro- 
15 duced by the photo-sensitive means 9 is given to an input terminal I of a control circuit 10 which will 15 
hereinafter be described. Another photo-sensitive means 11 is mounted on the projecting rod for secur- 
ing the mirror assembly. The photo-sensitive means 11 receives circumjacent light other than that from 
headlamps of the following vehicle, and produces a detector signal the magnitude of which corresponds 
with an amount of received light. The detector signal is given to a control terminal C of the control circuit 
20 10. ' 20 

When voltage from an output terminal O of the circuit 10 is applied to the electrodes 1a and 2a of the 
liquid crystal cell 4 # it shows a characteristic illustrated in RG.3 in which the horizontal axis denotes volt- 
age applied to the electrodes of the cell 4 and the vertical axis denotes transmittance t of the cell 4. 
The glare preventive rear view mirror described above operates as follows. Light 12 incident on the 
25 mirror assembly 7, passing through the liquid crystal cell 4 and the quarter wave phase difference filter 5, 25 
is reflected on the flat mirror 6. Accordingly an amount of light reflected on the flat mirror 6 depends on 
how much light passes through the liquid crystal cell 4. Part of light 12, after passing through the cell 4, 
is received through the optical polarization filter 8 by the photo-sensitive means 9 and thereby the photo- 
sensitive means 9 produces the photo-receptor signal the magnitude of which corresponds with the 
30 amount of received light. The amount of light reflected on the mirror assembly is as follows, 30 

a . I s 1 - V p 

Ir- - — • "b - I o (1) 

1 + V- p 1+Vp 

35 where Ir=the amount of light reflected on the mirror assembly 7 35 
lo=the amount of light incident on the mirror assembly 7 
is=the amount of light received by the photo-sensitive means 9 
Vp=polarization coefficient of the filter 8 
a=a constant, b-a constant 

40 The second term of the equation (1) can be omitted when the value 0.99 which is technically possible 40 
is substituted for the polarization coefficient Vp of the filter 8, 

a • I a 

I r * 2 (2) 

45 45 
Accordingly the amount of light reflected on the mirror assembly 7 is proportionate to the amount of 
light received light by the photo-sensitive means 9, that is, the magnitude of photo-receptor signal is 
proportionate to the amount of light reflected on the mirror assembly 7. When the photo-receptor signal 
from the photo-sensitive means 9 is given to the input terminal I of the control circuit 10, the circuit 
50 changes voltage from the output terminal 0 so that the magnitude of photo-receptor signal may corre- 50 
spond with the predetermined level and thereby the transmittance of the liquid crystal cell 4 is adjusted. 
For example, the amount of light passing through the cell 4 increases when light from headlamps of the 
following automotive vehicle impinges on the mirror assembly 7, and the photo-sensitive means 9 also 
increases the magnitude of signal. Consequently the circuit 10 operates to decrease voltage from the 
55 output terminal 0 and thereby the transmittance of the cell 4 is decreased. When light from the head- 55 
lamps of the following vehicle ceases to impinge on the mirror assembly 7, the amount of light passing 
through the cell 4 decreases and thence the photo-sensitive means 9 decreases the magnitude of signal. 
The circuit 10 operates to increase voltage from the output terminal 0 and thereby the transmittance of 
the cell 4 is increased. Thus the control circuit 10 controls output voltage so that the magnitude of photo- 
60 receptor signal from the photo-sensitive means 9 may correspond with the predetermined level and 60 
therby the amount of light reflected on the mirror assembly 7 is kept at a fixed level. 

Whether light reflected on the mirror assembly 7 is glare and dazzling or not to the driver depends on 
its relationship to the amount of circumjacent light other than that from headlamps of the following vehi- 
cle. The amount of light reflected on the mirror assembly 7 would tend to be insufficient if the amount is 
W>nt at a fivprl IavaI. Tho control circuit oDerates to coDe with such a case in cooDeration with the second 65 



3 



GB 2 156 295 A 3 



photo-sensitive means 11. The circuit 10 has a selective function that it changes the predetermined level 
to another one to compare with the photo-receptor signal in accordance with the magnitude of detector 
signal from the photo-sensitive means 11. The circuit 10 selects a larger predetermined level when the 
magnitude of detector signal is intense with circumjacent light ambient, and conversely the circuit selects 
5 smaller level when the magnitude of detector signal is weak with circumjacent light scarce. 5 
FIGS 4 and 5 show second and third embodiments of the invention respectively in which parts identical 
to those of the first embodiment are shown by the same numerals. In the second embodiment the optical 
polarization filter 8 is mounted at the right end on the outside surface of the extending plate 1. The 
quarter wave phase difference filter 5 extends in the right direction and terminates at the right end of the 
10 plate 2. The photo-sensitive means 9 is mounted on the inside surface of the extending portion of the 10 
filter 5 Part of light impinging on the mirror assembly is received by the photo-sensitive means 9 
through the optical polarization filter 8, the liquid crystal ceil 4 and the quarter wave phase difference 
filter 5 in turn. 

In the third embodiment shown in FIG.5, the quarter wave phase difference filter 5 extends in the same 
15 manner as that of the second embodiment. Further, another quarter wave phase difference filter 13 is 15 
mounted on the backside of extending portion of the filter 5. The optical polarization filter 8 is positioned 
on the backside of the filter 13. The photo-sensitive means 9 is mounted on the backside of the filter 8. 
Part of light impinging on the mirror assembly passes through, in turn, the liquid crystal cell 4, the filters 
5 and 13 and the optical polarization filter 8, and is received by the photo-sensitive means 9. The afore- 
20 mentioned equations (1) and (2) hold in the constructions of the second and third embodiments. 20 
As a photo-sensing means for detecting circumjacent light, a manually operated variable resistor 
means may be provided in place of the photo-sensitive means 11. 

Although the invention has been described in its preferred form with a certain degree of particularity, it 
will be obvious to those skilled in the art that various changes and modifications may be made thereto 
25 without departing from the scope and spirit of the invention, and it is, therefore, intended to cover in the 25 
appended claims all such changes and modifications as fall within the scope and spirit of the invention. 

CLAIMS 

30 1 In a glare preventive rear view mirror comprising a liquid crystal cell of guest-host type composed 30 
of a pair of transparent parallel plates each having transparent electrode on the inside surface and a layer 
of dichroic dyestaff added nematic crystal ceil sandwiched between said plates, a quarter wave phase 
difference filter and a mirror each mounted on the backside of said liquid crystal cell or positioned be- 
hind said liquid crystal cell whereby reflectance is adjusted by changing voltage applied to said elec- 

35 trades, the improvement comprising an optical polarization filter mounted on suitable portion of the 35 
mirror assembly, a first photo-sensitive means for receiving light passing at least through said liquid 
crystal cell and said optical polarization filter in turn, each first photo-sensitive means being adapted to 
produce a photo-detector signal in accordance with the amount of received light, and a control circuit 
means for controlling voltage applied to said electrodes of liquid crystal cell so that the magnitude of 

40 photo-receptor signal may correspond with the predetermined level. 

2 A glare preventive rear view mirror as set forth in claim 1, wherein the control circuit is adapted to 
change the predetermined level in accordance with the magnitude of detector signal produced by a sec- 
ond photo-sensitive means for receiving circumjacent light. 
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